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ABSTRACT 

This report summarizes three sampling events conducted during 1992 and 1993 
for estimation of abundance of northern pike Esox Lucius in the Pilgrim and 
Kuzitrin rivers, Seward Peninsula. There were an estimated 10,828 (SE = 
2,019) northern pike (2 300 millimeters in fork length) in 1992 in the study 
area, which comprised the confluence of the Pilgrim and Kuzitrin rivers. No 
trophy size northern pike were captured. Those northern pike that were 
2 300 millimeters in length were comprised of the following Relative Stock 
Density categories: 27% were "stock", 39% were "quality", 26% were 
"preferred", and 7% were "memorable". Only 7% of the 151 fish caught in 1992 
and recaptured in 1993 were correctly aged as one year older. Due to the 
error in determining ages, the age composition of northern pike sampled in the 
Kuzitrin/Pilgrim study area was not estimated. 

KEY WORDS: northern pike, Esox lucius, abundance, length composition, Pilgrim 
River, Kuzitrin River, Seward Peninsula. 
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INTRODUCTION 

An estimated 1,194 northern pike Esox lucius were harvested from the Pilgrim 
River by the sport fishery in 1990, accounting for the second largest sport 
harvest of northern pike in Alaska during 1990 (Mills 1991). This estimated 
harvest was substantially higher than the previously reported estimated sport 
harvests of 147, 91, and 415 northern pike for 1983, 1988, and 1989, 
respectively (Figure 1; Mills 1984, 1989, and 1990). Since 1990 the reported 
sport fish harvests have decreased, with 608 and 231 northern pike harvested 
by this fishery in 1991 and 1992, respectively (Figure 1; Mills 1992 and 
1993). Current regulations for the sport fishery are 10 northern pike per 
day, 10 in possession, no size limit, and no closed season. 

In addition to the sport harvest there is a subsistence fishery for northern 
pike by the residents of Teller and Nome. No estimates of subsistence 
harvests are available. Limited anecdotal accounts suggest that the 
subsistence harvest of northern pike occurs primarily in the winter/spring by 
setting gill nets under the ice. No permit is required for subsistence 
fishing, and there is no bag limit for subsistence-caught northern pike. 

Increased sport harvest in 1990 and limited background information on northern 
pike population abundance, structure, and dynamics coupled with the assumption 
that northern pike are susceptible to overharvest prompted the Department of 
Fish and Game (ADF&G) to conduct a stock assessment program for northern pike 
in the Pilgrim and Kuzitrin rivers in 1992 and 1993. 

Obiectives 

The goal of this project was to assess the abundance and composition of 
northern pike in the lower Pilgrim River drainage. This report summarizes 
research conducted in 1992 and 1993 on the composition and abundance of 
northern pike in the Pilgrim and Kuzitrin rivers. 

Project objectives were: 

1. to estimate the population abundance of northern pike in the Pilgrim 
River; 

2. to estimate the age and length compositions of northern pike in the 
Pilgrim River; and, 

3. to test the hypothesis that the northern pike in the Pilgrim River 
are a geographically closed population. 

Results from 1992 indicated that the immigration rate of northern pike from 
the Kuzitrin River into the Pilgrim River and vice versa exceeded 5% 
(Burkholder 1993), therefore since northern pike had been marked in both 
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Figure 1. Estimated harvest of northern pike from the Kuzitrin River, 
Pilgrim River, and Seward Peninsula/Norton Sound, 1983-1992. 



the Pilgrim and Kuzitrin rivers the abundance and composition objectives for 
1993 were: 

1. to estimate the abundance of northern pike in the 
Pilgrim\Kuzitrin study area; and, 

2. to estimate the age and length compositions of northern pike 
in the Pilgrim\Kuzitrin study area. 

Study Area 

The Pilgrim and Kuzitrin rivers are located on the Seward Peninsula. The 
Pilgrim River originates in Salmon Lake and flows north and east for 
approximately 72 km before entering the Kuzitrin River (Figure 2). Access to 
these rivers is attained by aircraft, the Kougarok Road from Nome, or by boat 
from Teller via Imuruk Basin. The specific study area (Figure 3) was near the 
confluence of the Pilgrim and Kuzitrin rivers. 

METHODS 

Study Design 

The study design consisted of a mark-recapture experiment based on three 
sampling events: 27 June to 3 July 1992; 7 July to 17 July 1992; and 17 June 
to June 28, 1993. The primary sampling gear during all events was hoop traps 
with wings and leads (Table 1). These traps were used to block off sloughs 
and entrances to lakes adjacent to the main river channels of both the Pilgrim 
and Kuzitrin rivers (Figure 3). During each event traps were fished 
continuously except for brief periods of time when they were moved from one 
location to another. Variable mesh gill nets (Table 1) were also fished in 
similar areas as well as in connected lakes and the main river channels during 
events one and two. Sampling was conducted by a two-person crew during the 
first two sampling events and a four person crew during the third event. 

Data Collection 

During all sampling events, northern pike were examined for marks; marked; and 
sampled for age and length. Captured northern pike were measured to the 
nearest 1 mm fork length (FL). During events one and two, unmarked northern 
pike greater than 299 mm FL judged to be in healthy condition were marked with 
a Floy FD-68 internal anchor tag inserted posteriorly at the left base of the 
dorsal fin and released. In addition, fish marked in the Pilgrim River 
received a partial left pectoral fin clip, and fish marked in the Kuzitrin 
River received a partial right pectoral fin clip. During event three, floy 
tags were not used. Fish marked in the Pilgrim River received a partial left 
pelvic fin clip, and fish marked in the Kuzitrin River received a partial 
right pelvic fin clip. Because determination of sex using external 
characteristics (Casselman 1974) was found to be unreliable, sex was recorded 
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Figure 2. The location of the Pilgrim and Kuzitrin rivers on the Seward Peninsula. 
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Table 1. Description of gear used to capture northern pike in the 
Pilgrim/Kuzitrin study area, 1992 and 1993. 

Gear Type Description 

Traps: 
1) Hoop Traps 1 m diameter by 4 m long with 25 mm square 

mesh nylon netting on 7 fiberglass hoops and 
with finger-style throats on second and fourth 
hoops. Attached leads and wings were of 
various depths from 2.4 m to 3.6 m with mesh 
sizes of 10 or 25 mm. 

Gill Nets: 
1) Six panel (floating 

and sinking) 
46 m long with 7.6 m panels of 25, 38, 51, 25 
38, and 51 mm bar mesh multifilament netting. 
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only for northern pike extruding sexual products. At least three scales were 
taken from the preferred zone adjacent to, but not on the lateral line, above 
the pelvic fins as described by Williams (1955). Previous analysis (Peckham 
and Bernard 1987) indicated ages as determined from scales, sagittal otoliths, 
and cleithra were similar. Scales were directly mounted onto gum cards. Gum 
cards were used to make impressions on 20-mil acetate using a Carver press at 
137,895 kPa (20,000 psi) heated to 93'C for 30 s. Annuli were counted along 
their dorsal radius using a Micron 770 Microfiche reader. All data was 
recorded onto tagging length mark-sense forms (Version 1.0). 

Data Analysis 

Abundance Estimation: 

The Jolly-Seber model (Jolly 1965, Seber 1965) was used for estimating the 
abundance of northern pike near the confluence of the Pilgrim and Kuzitrin 
rivers in July 1992. The assumptions necessary for accurate estimation of 
abundance with the Jolly-Seber model are paraphrased as follows (after Seber 
1982): 

1) every fish in the population has the same probability of capture in 
the ith sample; 

2) every marked fish has the same probability of surviving from the ith 
to the (i + 1) sample and being in the population at the time of the 
i + 1 sample; 

3) every fish caught in the ith sample has the same probability of 
being returned to the population; 

4) marked fish do not lose their marks between sampling events and all 
marks are reported on recovery; and, 

5) all samples are instantaneous (sampling time is negligible). 

The first assumption is valid if every fish in the population had an equal 
probability of being sampled during all three events. This assumption was 
examined by testing for size-selective sampling. The cumulative length 
frequency distributions of all three events were examined with an Anderson- 
Darling test (Scholz and Stephens 1987). Also, because events one and two 
were so close together, a chi-square test was used to test if the probability 
of recapture was the same for fish marked in both rivers. Since a year passed 
between events two and three it is assumed that the fish would have mixed 
completely between those events. 

Assumptions 2 and 3 were assumed to be valid because the number of fish 
1 300 mm killed while sampling, or released alive without a tag, was less than 
4%. Assumption 4 was met by double marking of northern pike with Floy tags 
and partial finclips. Assumption 5 was met by restricting each sampling event 
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to 12 days or less, and it is believed that additions and losses to and from 
the population during each event were negligible. 

The Jolly-Seber procedures for estimating abundance for July 1992 were 
obtained by first calculating the number of northern pike marked in the 
population just prior to the 1992B sample ($lrssz~): 

h 
Rlgm =1992B 

f'fmm = + m1992B (1) 

r1992B 

where: Rlss2a =the number of marked northern pike released after the 1992B 
sample; 

z1992B =the number of different northern pike caught before the 
1992B sample, not seen during the 1992B sample, but 
subsequently recaptured in the 1993 sample; 

r19CQ.B =the number of northern pike recaptured in 1993 that were 
released in the 1992B sample (recaptures from Rlas2a); and, 

m1992B =the number of marked northern pike caught during 
the 1992B sample (recaptures from 1992A). 

With estimates of M1992a, survival rate was calculated from the relation of 
those surviving to 1992B from those initially marked and released in 19928: 

A 

Mlggim 
1992A-1992B = (2) 

RlcmA 

where: R1992A = the number of marked northern pike released after the 1992A 
sample. 

Abundance was then calculated by substituting the estimated number of marked 
fish alive for the number of marked fish released in a standard Petersen 
estimate: 

A 
Mlwm n1992B 

Nmxm = 
m1992B 

(3) 

where: n1992B = the number of northern pike caught during the 1992B sample. 

The abundance estimate and the variance was calculated using the program JOLLY 
(Pollock et al. 1990). 
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Composition Estimation: 

After a review of Gabelhouse (1984), categories of Relative Stock Density were 
defined as follows: "stock" size, 300 to 524 mm (FL); "quality" size, 525 to 
654 mm; "preferred" size, 655 to 859 mm; "memorable" size, 860 to 1,079 mm; 
and "trophy" size, 1,080 mm and longer. 

The proportions and associated variances of the northern pike of each age and 
length category were estimated with the following formulas from Cochran 
(1977): 

pj = nj/n , and (4) 

where: 

h h 

h 
Pj(l - Pj) 

V[Pjl = (5) 
n-l 

n = the number of fish sampled to estimate length or age composition; 

nj = the number of sampled fish in length or age group j; and 
h 

pj = the estimated fraction of the fish in length or age group j. 

The estimated abundance of northern pike by group was calculated as: 

h h h 

Nj = pj N (6) 

h 

The variance for Nj is a sum of the exact variance of a product from Goodman 
(1960): 

h h h h h h h 

V[Njl = VLPjlN2 + V[Nlpj’ - V[PjlV[NI) (7) 

RESULTS 

During the first event 577 northern pike were captured and lengths from 
575 fish were obtained (Figure 4). Of these fish 546 were marked and 
released. During the second event 961 northern pike were captured and 
examined for marks, and 959 fish were measured (Figure 4). Forty-nine of 
these fish had been marked during the first event. A total of 826 newly 
captured northern pike were marked and released during event two. Of the fish 
marked during events one and two, 97.5% were captured using traps, and only 34 
fish (2.5%) were captured with gill nets. During the third event 2,281 
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Figure 4. Length frequency of northern pike captured in the Pilgrim/Kuzitrin study area during sampling 
event 1 (June 27 - July 3, 1992), event 2 (July 7 - 17, 1992), and event 3 
(June 17 - 28, 1993). 



northern pike were captured and lengths from 2,277 fish were obtained 
(Figure 4). Of these fish, 1,871 were captured for the first time during the 
experiment and 188 had been marked during the first and second sampling 
events. All fish captured during the third event were captured in traps. 
Throughout the experiment 176 sampling-related mortalities (4.6%) occurred. 
For northern pike 2 300 mm 145 sampling-related mortalities (3.8%) occurred. 
It was assumed that spawning had taken place prior to all sampling events 
because no sex products were extruded. Therefore, sex was not determined for 
the fish sampled. 

Test of AssumDtions for Abundance Estimator 

Although a significant difference in length distributions for northern pike 
caught during sampling events one, two, and three was detected using the 
Anderson-Darling k-sample test (Tdn = 21.69 and P < O.Ol), by inspecting the 
cumulative length frequency plot (Figure 5) it was concluded that these length 
distributions were not biologically different. In addition no significant 
difference was detected (x2, df = 1, P = 0.32, Table 2) between probabilities 
of recapture during the second event for northern pike marked in the Pilgrim 
and Kuzitrin rivers during the first event indicating equal probability of 
capture during the second event. 

Abundance Estimate 

Based on the above tests, the Jolly-Seber model (Jolly 1965, Seber 1965) was 
used for estimating the abundance of northern pike near the confluence of the 
Pilgrim and Kuzitrin rivers in July 1992. The estimated abundance of northern 
pike I 300 mm in the study area was 10,828 fish (SE = 2,019). 

Tag Loss 

No tag loss was observed during 1992 (sampling events one and two). However 
six fish marked in 1992 and recaptured in 1993 had lost their tags. Since 
fish had been double marked in 1992, fish that had lost their tags were easily 
identified in 1993. 

Length Comoosition 

No trophy size northern pike were captured. For northern pike I 300 mm, 27% 
were stock size, 39% were quality size, 26% were preferred size, and 7% were 
memorable size (Table 3). 

Age Error 

Scales from 151 northern pike caught in 1992 and recaptured in 1993 were 
examined for bias in aging. Only 7% of the fish caught in 1992 were aged as 
one year older in 1993. The majority of the fish (93%) were incorrectly aged 
(Table 4). The error in aging was greatly skewed towards younger age 
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Table 2. Contingency table" used to test the hypothesis that the probability 
of recapture during the second event (July 7-17, 1992) was the same 
for northern pike marked in the Pilgrim/Kuzitrin study area during 
the first event (July 27-July 3, 1992). 

River where 
fish were marked 

during Event 1 Not Recaptured 

Event 2 

Recaptured 

Pilgrim 352 38 

Kuzitrin 145 11 

a x2 = 0.99, df = 1, and P = 0.32 
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Table 3. Estimated percentage and abundance of northern pike (2 300 mm) in 
the Pilgrim/Kuzitrin study area, July 1992, by Relative Stock 
Density category. 

Category 

Gabelhouse Relative 
Minimum Stock 

Length (mm) Densitya SE Abundance SE 

Stock 300 27 1.1 2,926 559 

Quality 525 39 1.3 4,268 807 

Preferred 655 26 1.1 2,862 547 

Memorable 860 7 0.7 771 160 

Trophy 1,080 0 0.0 0 0 

Total 100 10,828 

a Relative Stock Density expressed as a percentage with categories from 
Gabelhouse (1984). 
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Table 4. Aging errora for northern pike marked in 1992 and recaptured in 
1993 in the Pilgrim/Kuzitrin study area. 

Error Sample 
(Years) Size Proportion 

Standard 
Error 

-6 6 0.040 0.016 

-5 14 0.093 0.024 

-4 21 0.139 0.028 

-3 29 0.192 0.032 

-2 47 0.311 0.038 

-1 18 0.119 0.026 

0 11 0.073 0.021 

1 4 0.026 0.013 

2 1 0.007 0.007 

Totals 151 1.000 

a 1993 age - (1992 age + 1). If a fish was age 9 in 1993 and the same fish 
was age 12 in 1992 the age error would be -4 years. 
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estimates. This pronounced error in aging northern pike sampled in the 
Pilgrim/Kuzitrin study area precluded the estimation of age composition. 

DISCUSSION 

The average sport harvest of northern pike from the Pilgrim River between 1988 
and 1992 was 508 fish (Mills 1989 - 1993). An estimated 381 northern pike 
were harvested from the Kuzitrin River by the sport fishery in 1991 (Mills 
1992). This is the only estimate available for the Kuzitrin River. Anecdotal 
evidence suggests that the reported sport harvest of northern pike from the 
Pilgrim River may be a combination of fish caught in the Pilgrim and Kuzitrin 
rivers. Anglers interviewed in the study area indicated that they fish for 
northern pike in both rivers during the course of a fishing trip. 

Analysis by ADF&G staff has indicated that northern pike in Interior Alaska 
can sustain average exploitation rates of 16% (see Pearse and Hansen 1993). 
If this exploitation guideline is applicable to northern pike population(s) in 
the Pilgrim and Kuzitrin rivers, current harvests of northern pike by the 
sport fishery appear to be sustainable, especially when considering that 
abundance (10,828) of northern pike in this study applies only to a relatively 
small portion of Pilgrim and Kuzitrin rivers. Obviously this is contingent on 
the subsistence harvest which is currently unknown. 

Inaccuracy in aging northern pike scales has been found in other northern pike 
populations in Alaska (Pearse and Hansen 1992). However, the error in aging 
northern pike from the Pilgrim/Kuzitrin study area is more pronounced than 
observed elsewhere. The same scale reader was responsible for aging northern 
pike sampled in 1992 and 1993, so error in age determination was most likely 
due to difficulty in distinguishing annuli. 
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